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than a flaccid patient on one side who is withdrawn or
focused on the other. They do worse.

DR. GILMAN: Do you want to respond to that, Dr.
Cui?

DR. CUI: I just have a quick comment. Certainly I
do not have insight or a medical reason for why PMR2 is
significant, and Dr. Marshall suggests that there is some
literature saying that some other factors are important. But
I want to point out that basically before doing a trial we
only have a guess; what will happen we don’t know. We don’t
know which is a good predictor -- maybe in the literature
but when you do the trial that may turn out to be not so
important.

I just want to point out that in this trial I used
the PMR2. I identified the PMR2 in the control group. The
patients with PMR2 had a significantly higher mortality rate
as compared to the patients without PMR2.

The other thing is about the rupture locations. I
did try to check that. Actually, I tried to be fair. I
checked all the baseline --

DR. MARSHALL: I am sorry, I couldn’t hear you.

DR. CUI: T tried to be fair to check all the
prognostic factors. Something like the baseline blood
pressure seems, to me, not significant. Some things the

sponsor checked, say, the age, therapy and that kind of
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thing I regard as outcome instead of baseline measurement.
So, I basically don’t want to use that. If you want, I can
explain.

But the rupture location, to me, it is very hard
to use because for rupture location there are four or five
categories, like middle cerebral and posterior cerebral,
that kind of thing. So, if you say that is important the
question is -- you have that table showing that it is a bias
against the drug in terms of the distribution of rupture
location. My question is which category you used to select?

DR. MARSHALL: That is very straightforward. I
mean, posterior circulation aneurysms are those that appear
on the vertebral or basal artery and its tributaries,
including posterior cerebral, and that is a well-defined
adverse risk factor forgetting about this trial.

DR. CUI: I want to know if the mortality rate was
associated with the posterior cerebral in the control group.

DR. RUPPEL: In the 63 study the patients -- you
want the vehicle group? The patients in the wvehicle group
that had the posterior cerebral rupture location had a 50
percent mortality as compared to 41 percent in the others.
Tn the 65 study there was a little larger spread. It was 50
percent for the vehicle patients with the posterior’compared
to 36 percent in the other locations.

DR. CUI: Okay, but for PMR2 the mortality rate is
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an 8-fold increase.

DR. MARSHALL: You know, I have to say that I
attempted, having received the report only fairly recently
with PMR2, to not only recreate it but it was very hard
because it wasn’t quite specified how you got the patients.
I also tried to validate it on over 100,000 patients, about
8,000 with aneurysm or subarachnoid hemorrhage, 56,000 head
injuries, and another catastrophic disease of the nervous
system and, in fact, I found the data to go in the other
direction. That is exactly what was found by Brian Genet and
Graham Teasdale in the initial worldwide studies of the
Glasgow Coma Scale. That is, to make it very brief,
unilateral badness, as you have defined it, ordinarily in a
very large cohort does not overcome one side that is worse
in your definition. So, I couldn’t replicate it. It does not
go along with previous experience. I understand you made the
observation. It was unspecified obviously and it is
interesting, and perhaps it may be useful and unique
somehow, but it has not been seen before and is not
validated.

DR. CUI: That is my concern. If you find
something unique, and you know everything is done in - pcet
hoc way and subgroup analysis, there is potentially a lot of
bias introduced. That is exactly the problem I have in

interpreting this trial. Say, for rupture location -- not
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this one --

DR. MARSHALL: Well, we can put that up. It broke
basically against the drug 2:1, and that has an unfavorable
bias --

DR. CUI: Right. That exactly shows how bad the
subgroup analysis is. If you use the subgroup analysis
everything is biased, no matter the direction of the bias
but it is the bias. A lot of bias is introduced and we don’t
know what will happen.

DR. MARSHALL: Well, I think there is a little bit
of a difference when one has risk factors for which it is
well known, for example, that they have a adverse effect on
outcome and you identify them, you prespecify them, and they
are there or they are not. I mean, here the fact is that
aneurysm location, unfortunately, if one would like to have
truly balanced populations, broke against the drug in every
study. It is just chance. But it has a significant potential
effect on the overall outcome and in spite of that we saw a
beneficial effect of tirilazad.

I will return to this issue in response to Dr.
Racoosin’s remarks about 17 where this was such an egregious
imbalance in the frequency of patients with bilaterally
unreactive pupils that completely explains your concern
about herniation. But this is an example of what can happen.

These are clinical trials. We are not studying people under
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the kinds of conditions would like in a laboratory and, in
fact, people are now saying we should have a specific scale
for ventricular hemorrhage and subarachnoid hemorrhage, and
in fact many patients with posterior circulation aneurysms
weren’'t even operated on until microsurgery, and Dr. Drake,
who was the father really of posterior circulation surgery,
would never operate in those patients early because of the
excessive risk. So it is a different ball game. They are
much more difficult technically and they do worse.

DR. GILMAN: Let’s pause here. There are a number
of questions from around the table. Let’s stay on this
point. Dr. Grotta and then Dr. Katz, then Dr. Temple.

DR. GROTTA: Well, the fact of the matter is that
we can criticize the people for looking at a post hoc
analysis of these studies, and we have to do the same thing
or at least the agency does. I mean, really your safety
analysis and the risks to the good grade patients is purely
based on post hoc analysis of the data.

What Dr. Marshall is simply showing is that if you
identify the good patients in another way, that is by their
motor scores as opposed to their grade I, II or III, that
the so-called higher mortality that you think you are seeing
in the good patients disappears or is certainly attenuated.
So, you know, we have to be consistent here.

Personally, I am not bothered at all by this. I
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mean, I don’t really think that the safety issue really is a
big one. I think that it is all post hoc generated, and I
also feel that the identification of patients clinically is
not a big problem. We use the Glasgow Coma Scale and the
Hunt and Hess Scales take two seconds to carry out in an
emergency room every day. We impute the verbal score all the
time.

I think that rather than focusing on the real
issue which is whether efficacy has been demonstrated, we
are getting hung up on whether we can identify the patients
or whether there are safety issues which I think are really
based on post hoc, unreliable analyses.

DR. GILMAN: Maybe Dr. Racoosin wants to respond,
but she did comment on how meager the data were concerning
adverse events.

DR. RACOOSIN: Safety by nature is a post hoc
review. Its efficacy -- we know that there are prespecified
endpoints and there is a certain level of statistically
significant that has been established that needs to be met
in order to get a win. In safety we have to review the data
in the way we think will best identified safety issues. We
—an argue about the strencth or weakness of the signal, but
I just want to clarify that this is the nature of the safety
review.

DR. GROTTA: Well, that is fine but then you can’t
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criticize Dr. Marshall for using the same post hoc way to
identify in another way the same patients you are trying to
say are at risk, and he is saying -- at least I think he is
saying that if you simply define the good patients another
way this safety concern disappears.

DR. RACOOSIN: I understand that. My concern is
that the sponsor has put forth the group that they are
asking for approval in, and those were the groups that we
used to review the data, the safety data and the efficacy
data. So, I can understand the point of wanting to find
other clinical measures of severity of these patients, but
the application is asking for approval for an indication in
a subgroup that has been established that is different from
the groups that Dr. Marshall is describing.

DR. GROTTA: You are right, they asked for
approval in IV and V, and so it is valid to look at safety
issues in group IV and V. But then you were trying to say
that there are safety issues in another group, the good
patients, and that is not the group that they are looking
for approval in. So, he is simply saying that when you
define the good patients another way you don’t see the
safety concerns.

DR. RACOOSIN: Could I just respond to that? I
understand that that is where they are asking for approval.

So, you could also call into question, well, why did I
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discuss the exposure in head injury patients, and why did I
discuss the exposure in the stroke patients. Any patients
who have been exposed to the medication are pertinent to the
safety review.

DR. MARSHALL: I would like to point out though
this is the difference we are talking about, forgetting my
reconstruction of this using obeys commands, we are talking
about a 1 percent difference in 65 in 500 patients and 2
percent here. I mean, we are not talking about a
significantly large signal suggesting anything.

DR. GILMAN: Dr. Katz, then Dr. Temple.

DR. KATZ: A few things, first of all, the
relative risk is whatever it is, and we can go back and look
at what we calculated it to be but we thought it was
reasonable to draw attention to it. It seemed relatively
big.

The other thing, just to emphasize what Dr.
Racoosin said, looking at the complementary subgroup in the
subarachnoid hemorrhage studies is very relevant because
there is a question, given the combined concern about
whether you can identify these people but these are people
who might get treated, and that is something you need to
think about.

The other thing is you presented 3-month. Judith

also locked at 20-day mortality, the reasons being the ones
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she described, which are that when you are looking at a
drug-related adverse event it is perfectly reasonable to
think about events that occur in close temporal association
with the treatment. As time goes on other events that cause
death begin to accrue, and you might lose what appears to be
a signal. The relative risk may go down, which we saw, in
time. So, if you look closer, and given the half-life of the
drug, 20-day mortality is a reasonable thing to look at. At
least in one study where the relative risk goes down in time
the risk difference stayed the same so that it is really
sort of a power question. The difference is still there, you
just don’t pick it up significantly and it is all related to
what happened early. So, you know, there are different ways
to view this. I think there still is a signal there, and
some of this obscures that.

I have a couple of other questions also. I won't
say always but we are often faced with the fact of a sort of
retrospective identification of covariates that tend to make
the analysis look better, and it is always obvious after the
fact that these were the covariates that should have been
included in the analysis. If it is so obvious and these are
all so well known, they cculd have been included in the
protocol, and have it prospectively stated that the analysis
was going to be adjusted according to these covariates --

DR. MARSHALL: But they were prespecified and
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identified for posterior circulation aneurysms and --

DR. KATZ: 1In the primary analysis of the data? I
don’t think so. You might have even stratified the
randomization if you thought that was the case. So, I think
this is all coming after the fact.

The other question I have is about PMR2 because it
was the most powerful predictor of outcome in this data set.
You said that you didn’t exactly understand how we
determined it.

DR. MARSHALL: No, I said I was trying to identify
the sample size from which it came and I couldn’t get the
numbers to match up according to the worst motor scores that
were reported in the CRFs. The other problem I had with it,
gquite frankly, is the historical evidence --

DR. KATZ: Well, that is what I am asking --

DR. MARSHALL: -- at the worse side overcomes a
better score bilaterally dramatically. So, if somebody is
flaccid on one side and withdraws on the other, which would
not fall within your PMR2 calculation, those patients
traditionally do much worse. And, you said, no, they don’t;
they do better than the patients who are bilaterally
decerebrate. That just isr’'t so.

DR. KATZ: Well, one of the questions I had was
you said you took this definition and validated it against

these other data. I am just wondering how you did that.
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DR. MARSHALL: Not validated. I mean, what you
have done is you basically identified an unspecified point,
which is perfectly fine, and then you tested and trained on
the same data, which you caution us all the time not to do.
I then went back and said, okay, maybe this is real. I mean,
this is an interesting observation. I tried to identify the
cohort of patients from which you then tested the assumption
and couldn’t get the numbers to match in terms of the total
number of patients. I then went back to our own very large
database based on clinical trials, some sponsored by the
government and some sponsored by the pharmaceutical
industry, and looked in those databases in three major
diseases and could not confirm this observation. In fact, I
found the contrary, which is that the worse side dictates,
if you use the worst motor score, the outcome in these
patients with a substantial degree of power versus what you
found.

So, it is an interesting observation. I can’t
confirm it. I couldn’t identify your N properly within the
database. So I don’t know what to make of it. I mean, I did
the best I could to try to get at it. I thought it was
interesting. It was important to me personally becaus~ it
goes against all of our experience in 1970.

DR. GILMAN: Dr. Temple next.

DR. TEMPLE: Well, I think you are probably
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demonstrating why after the fact subset analyses are
treacherous because this was a very powerful predictor. We
see that all the time, the expected covariates don’t work
out and something clearly unexpected turns out to be the
major predictor.

DR. MARSHALL: Right.

DR. TEMPLE: That is not unusual. I wanted to make
one point though, which is that the definition of the risk
groups I through III has particular weight here because it
is by removing them that you get all the good news.

DR. MARSHALL: Absolutely.

DR. TEMPLE: So, that all seems very reasonable,
but if the complementary set is the group that in some sense
has to do badly, or a little badly, if the other group is
going to do well --

DR. MARSHALL: I think what I am saying here is
there is no difference in the well patients and you see a
substantial effect, or the sponsor is proposing that there
is a substantial effect throughout the trials whether the
endpoints were the same, whether pseudo meta-analyses are
justified -- that is the point.

DR. TEMPLE: I understand. My prediction, how:ver,
is if you divide patients according to this method you will
find that the complement of that no longer shows the

benefit.
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DR. MARSHALL: Well, I showed you, in fact, that
that is not the case and --

[Slide]

-- if you look at this slide, what you see is what
the agency showed in 63, which is that it is about the same
and the difference becomes much smaller in 65. I just think
it is a very weak signal and I don’t think it is real, and
that is what I am saying. It is half a percentage point in
303 patients in the vehicle group and here it is 2 percent.
Nobody would even look at that and say it is a trend if you
had a favorable effect of an agent.

DR. TEMPLE: Right, it is very hard to say these
things are real and that is what Judith said, and you sort
of do your best. But, the as defined group that turned out
to be the dividing line that lead to wow, we win here and
this isn’t so good has particular credibility in answering
that question --

DR. MARSHALL: Sure.

DR. TEMPLE: -- because there is always the
concern that you can slice data any way you want and
eventually, if you keep doing it, you will find a group that
looks better --

DR. MARSHALL: There is no question and, as I said
at the outset, I was impressed with the care and

sophistication of the analysis carried out by the agency
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because I think they raised a number of very valid points. I
think there are appropriate and meaningful responses to
those points. I mean, you know, we will show you what we
found. We felt that since there was concern raised in the
report with regard to the whole application of the World
Federation Neurograde and confusion as to whether patients
were categorized correctly, we have a hard point,
universally accepted, as Dr. Grotta said, easy to apply, and
we didn’t see anything. I mean, that is the best I can tell
you.

DR. GILMAN: Can I interrupt at this point to
summarize and see 1f we agree about where we are now?

Dr. Marshall, if you now recategorize these cases
as the more severe grades we find, according to your --

DR. MARSHALL: Less severe. These are less severe.
These are less severely affected patients. Less severe
patients are shown in these two slides, and I am saying we
do not see harm.

DR. GILMAN: All right, you are saying we do not
see harm, and can you now tell us what happens when you look
at the worst grade cases, having decanted some of those
Jjorst grade cases into the better grade cases --

DR. MARSHALL: We showed that.

DR. GILMAN: -- with respect to efficacy?

DR. MARSHALL: I have already shown you that
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slide. We can go back to it. We showed the motor score.

There is another slide, perhaps I omitted it but basically

[Slide]

-- less than or equal to IV, which is the more
severe patients, which the same thing. What you see is, in
fact, a more robust effect in 63. The mortality difference
is even greater, that is, in favor of the drug, and you get
a little closure of the trend in 65.

So, what I think it does, it shows you it confirms
the observation of a very strong trend in the studies -- not
getting back into the arguments of the validity of 32 and 29
about retrospective identification of that group. This is
all neurogrades, predominantly, obviously, heavily loaded by
the IVs and Vs because, by definition, these patients are,
at best, withdrawing to pain which means they all pretty
much fall into the IV and V category and the effect is still
robust and still maintained. So, this is an even-handed
application throughout the population.

DR. GILMAN: How many cases have you moved?

DR. MARSHALL: Eight percent of the patients would
have been in IV and V and they dropped out. So it would be 8
percent. The distribution of those patients is the same. So
there was no real change.

DR. GILMAN: So, again, this is a retrospective
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